Fucoidan delays apoptosis and induces pro-inflammatory cytokine production in human neutrophils.
Although some immune modulatory effects of fucoidan have been elucidated, the effects of fucoidan on the apoptosis and activation of human neutrophils have not been investigated. In this study, we demonstrated that fucoidan purified from the brown seaweed Undaria pinnatifilda delays spontaneous apoptosis of human neutrophils and induces their activation. Fucoidan treatment inhibited apoptotic nuclei changes and phosphatidyl serine (PS) exposure on neutrophils cultured in vitro for 24h. The delay in neutrophil apoptosis mediated by fucoidan was associated with increased levels of the anti-apoptotic protein Mcl-1 and decreased levels of activated caspase-3. Screening of the signaling pathways by specific inhibitors indicated that fucoidan-induced delay in neutrophil apoptosis was dependent on the activation of PI3K/AKT signaling pathway, whereas MAPK signaling pathway was not critical. In addition, fucoidan enhanced the production of IL-6, IL-8 and TNF-α from neutrophils in an AKT-dependent manner. Taken together, these results demonstrated that fucoidan delays human neutrophil apoptosis and induces their production of pro-inflammatory cytokines. This knowledge could facilitate the development of novel therapeutic strategies for infectious diseases and neutropenia by controlling neutrophil homeostasis and function with fucoidan.